10 



3 

***** 



•ssacr 




Express Mail Label:EL67744147 
Date of Deposit: September 14, 



JP19990123US1 



, , .rnx v Al VE AND METHOD FOR PRODUCING SAME. 
UQUID DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 



Field of the Invention 



The present invention relates to a Uquid crysta, display device and a method for 
pacing the same. More P«rticu,ar ,y, it relates to a reflection-type liquid crysta, light 
valve for a liquid crystal projection display device. 

Description of the Related Art 

Recent.,, a super high definition active matrix projection LCD (liquid crystal 
„ disp.ay, has attracted widest attention for its ability to - «* definition and 
^-screen display requirements and its po.en.ia, to rep,ace CRTs (cathode ray tubes). 
Generally, an active matrix LCD comprises: a semico.duc.or substrate on which swi.ch.ng 

subs trate, where a liquid crystal fills the region between the semiconductor substrate and 

the counter substrate (the cell gap). 

A projection LCD device comprises a ligh. source, a Ugh. valve, a screen, an optica, 
fiUer and a projection lens. Tnere are .wo types of Ugh. va,ves which are used for the 
LCD device. One is a transmission-^ liquid crys.a, light valve for projecting an .mage 
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on . screen by letting in the W *» <* «* — - «~ * 

on a screen by .„„ th e screen by reflecting the light from 

liq «id crystal light valve for projecting an .mage on toe screen y 

the light source. 

1 1 . is a schematic section, vie. or one example o f a reflects .d 
5 ^valve. .shov.tnHO.l^ereflection-type^crys.lligh.va^OO 

hi — ^fbrmedhrasemicondu — 

electric* ,0 the semiconductor substrate with a space 208 therebetwee* and 

A Hrf,, reflecting films and the counter substrate, 
orvstal 212 filled in a cell gap between the hght-reflectmg 

, • tor 204 a light-reflecting film 210 which acts as a reflecting electrode ts 
10 over the — 204, a hgn „idcrystal 212 is filled m 

formed on an interlayer insulatmg layer 214 and the Ita. 

u liah, reflecting films 210 (which films act as reflecting 

, , e 2,8 The Ught-reflecting films 210 which act as reflecttng e,ectrodes 
cover plate 218. The itgn Betwee n mutually adjacent 

,5 formed for each pixel region including each trans.stor 204. Between 

• n 2,0 a space 208 is formed. In such a liquid crystal light valve, a 

Uaht-reflecting films 210, a space zuo » 

therebetween is properly controlled. ...h.^ses 
20 m the case of a reflection,^ liquid crystal light valve, mctdent l.gh. passes 

jthespacebctwcentoereflecfingelecdesandis— ed ,to the to ,e,ayer 

. a*, transistor it causes a leakage current as a 
reflections. When this light comes near the transistor, 
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a ,tive effect becomes more pronounced as me p 
photoconduc * shom , iquid ^ llgtt 

A*. Therefore, like the LCD gh blocking layer 220 and an insulating layer 222 
valve is generally provided with a light-blocking lay 

5 formed on the hght-blocKing i*y 

h various steps of fonmng ^ ^ § ^ ^ 

— — 4 :: ix J - - - - - piKes 

Vapor Deposition) process, and foreign part ^ 

thecouR eof« 1 eo P eratio„ofanapparatus,nva y allbeleftand p 

" 8m Uesloeofthe— . F or exanrple, foreign particles may 

ta appara^, adhering to 
.egeneratedduHngapho^ographtcprocessa 

, Fir 12(a) shows a case where a foreign particle 
^ T "lu qU idcryst,Ugh,,a,v, !f,he 11^^220 is 
insulating layer 2. . * , ^ § ^ „ fonned 

15 formedon.e.s.at.ng a, 2 ^^^^ 

. its surface as shown m , ^ ^ ^ ^ 

As aresu,t,<heinsu,a,,n g ,a, 222 _ teli ^„ g ^ 

thinned near the foreign particle, and theretor 
,« ^.h, reflecting electrode 210 cannot be assured. 

220 ^ 1116 K 8 , h . , 0 keep fce insulation, hi tot method, after die 

20 ^^-77^^.^--....-"- 

»^ ^llecha^l^.o^.esurfaceof 
by a physical method such as CMP (chemic 
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. , r220 andthentheinsulatin g layer222isformedonthe 
the light-blocking layer 220, and tn 

-nn a* shown in FIG. 12(c). 
light-blocking layer 220, as , f v,u 0 removed by this method, an 

• the lieht-blocking layer ttself ts also remov 
However, smce *e h* ^ ^ ^ - xel tailuK 

flying transistor Ms to wo* properly ^ ^ 

^en the light-blocking layer and a reflecttng 

• which leads to the pixel failure. 
malfal c,ionofa t ransts.or,«h I ch N „ 328034 „ a liquid crystal light 

Pushed lapanese Paten, A*** - * ^ „ „ 

rr w Wockine layers to inhibit a leasag 
^ecomprisingapl^ofl.gh.-b.ock.ng ' ayOT 3 „4 and 306 

P— 

„ formed by . - — ~ » ' toddent ftom . sp ,e 20S 

^ KfleCtog dM " 308 „ stagg ered, me incident , reflected by either 
15 w„has,„30S. Since these S1.30S are ^ 

of metal layers 304 or 306, so that ,« cannot reach ^ ^ 

P r^t blocking layers such as metal layers w 
M the number o f Lght-b ock ^ ^ ^ ^ ^ ^ ^ ^ ^ 304 

or 306 has to be repeated, the proc 

20 which leads to higher manufacturing costs. ^ ^ ^ ^ 

P»hlishedlapane S ePa,n«App.ica t .o» N o.9-3 Bl 

• FTG ,4 which can solve the above problems. M 
^ve 400 shown m FIG. 14, ng electrodes) 

^ tval ve 400, me space 402 between. heHgnt-refle^g 
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• • lari na layer 404 consisting of W o color resists seieced 

„ m *<m*V****««-* U *** . . flcregi<m bypass though 

a ~» The light of wavelengths m a spectfic regron m y 

- bta6 ' - * l, ing nhns 2 -0, however, the m > — "* 
fce space 402 between the hght-reflecttn ^ ^ ^ 

bl<)ck eo b yu,e.i g ht-hlcc k inginsnla.ion 1 ayer404he f ore 

meeting ». ,0 U Ksist )ayeK of ^ „ 

— of,wer„«onofP*e,s, 

10 



light valve. 



SUMMARY OF THE INVENTION 



from a light source. ^ a ^ ^ ^ valve 

20 Another ohjec, of the present » ^ ^ ^ 

.apahieofpreventingshomhe^enaltght-bloctang 

which is caused by a foreign particle. 
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• f the nresent invention is to achieve a simple process for 
Qtill another object of the present invc 

Still anotner j unnid crvstal light valve, low power 

consumption, and higher-speed operation y 
the formation of a light-blocking layer. 

ligUt valve according to thepresent invention having: 

, r vt reflecting films with a space therebetween; 
a plurality of light-reflecting ^ ^ 

a semiconductor substrate connected electnca y 

Wrate provided on the incident-light side; 
a counter substrate provi ^ 

, in a cell gap between the light-reflectmg 
liquid crystal filled in a cen &<v 

.u—- — — :rr tagero * e 

,M Hocking iayetfonnedbeiow (he Ugh.-reflecBngf.tas, 



substrate; 



a 



circuit; 



^.-blocking layer; ^ light . reflecting film,, 

, stud for electrically counechng the dectnc 

20 instated - - H^ng 'ayen ^ ^ ^ ^ 

Ught shields provided on tel.ght-block.ng y 
^forh.ockingteineidentl.gh.^teelectricci^and 
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fllmS ' . • -,w from a space between the 

. 1.- \a* Wnrk the light incident trom a s>y« 
Since the light shields block the ngn 

, u v Kt blocking layer further blocks the light, the 

blocking the light effectively. ^ ^ ^ 

P^thethirdinsulatinglayenscapableofensuri 

, * Krf* reflecting films and also functioning as a capacitor for storing 
shields and the light-reflecting ^ capacitance 

In theli q uidcry S tallightvalveofthe P resen igplay 
r Hrrvstal light valve used in the projection-type liqui 
reflection-type liquid crystal ngm 

f the lid* shield for shielding the underlying transistor tr 
device, the structure of the light shield n ™ is different from that of the 

, .nace between the light-reflecting films is different 
inci dentlightfromthespacebetw ^ hields ^ eac h formed between 

• i«rt Tn the present invention, stud-Wee ngm 

20 since the insulating layer d cta i hv storing a part of 

, „-n he aoolied to the liquid crystal by storing v 
acts asacapacitor, stable voltage canbeapphe 



electric charges in this insulating layer. 
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n. present invention also discloses a — - P— »= liouid crystal^, 

U^locKing effects - be — — — - - StCPS ,0 ^ 
corona. steps of producing a liquid crysu.disp.aydev.ee. 

L ,• M,rv«t a llieht valve according to the present 
The method for producing the liquid crystal hgntvai 

of te above conation can be produced through ahnost the same steps as the 

^ ^ ugh( teflecting film ran 

r, 10 Alternatively, the capacitor between the.tg 

storag e capacitor, so that - — turing — » * -"— ' 

Jadditio^epresent — also discioses a proton W e crys.1 

The above and other objects, features and advantages 
1 ••• „f .referred embodiments of the invenuon with 

be apparent from the following desenpnon of preferred em 

reference to the accompanying drawings. 
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DESCRIPTION OF THE DRAWINGS 



20 



PIG , is a schematic secnona, view of an .ample of a liquid crystal light valve 



according to the present invention. 
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^ view of a semi—, substrate of the liquid crystal W 
FIG. 2 is a perspective view oi 

val ve shown in FIG. 1. nofaM0C ess of producing the M «W» lH * t 

FIGs. 3 (a) to (o) each show a part of a process 

valve shown in FIG. 1. f^ncins the liquid crystal light 

PIGS. 4 (d) to (f, each show a part of a process of producing 

v.vesnowninFlG.l. 

FIG 5 is an equivalent circun ui« 6 

•, ^lidrt valve according to the present invennon. 
capacitors of the h,«.d crystal light va ^ 
FIG. 6 is a schematic sectional view of another examp 

pjQ 7 is a schematic sectional view 

valve according * <»e present invention. 

- i :„„ nf a further example ot a nquiu v j 
FIG. 8 is a schematic sectional view of a furtn 

valve according to the present invention. 

• a i,nt circuit diagram showing a mutual relations p 
FIG 9 is an equivalent circuu u 6 

— '.T— - 

FIG 10 is a schematic secuuua 
cry-displaydeviceaccordin ^^^^^ 
FIG. U isa schematic sectional view of one examp 

Flus. i^ w lu v 7 _ . « Qr t;rie is on an 

on it FIG 12(a) shows a case where a foreign particle iso 

with a foreign particle on it. FIG. ^ 

*ir 1 2(M shows a case where a metallic layer is torm 
insulating layer, FIG. 12(b) snow 
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• j Wahx valve shown in FIG. 12 

is treat* by CMP. ^^^^eofaoo^Uona.muid 
FIG. 13 is a schematic sectional view 

crystal light valve. nf still another example of a conventional 

5 FIG. 14 is a schematic sectional view of still anoth 

liquid crystal light valve. 

^ nl7 crRIPTION OF PREFERRED 

10 

,• Ml view of an example of a liquid crystal light valve 10 
nG . , is a schema,, secooa, of ^ ^ rf 

m ofth ep re se«inven.ion,an d F10. 2 isape I spec«vev,w 
H . m in tjtg 1 Basically, a liquid crystal ngm 

O -pases a sen—to, snbsttate, co ^ 

, nhirality of light-reflecting films connected electncaUy 
a plurality 8» „,„ ~d between the 



s™5 



us 

e 

it**.** 



a phirality or ^ ^ ^ ^ ^ ^ ^ ^ 

^spacetherebetween,andh,u . ^ ^ ^ ^ 

« „ aw and the counter substrate, 
licht-reflecting funis ana 

• will be described in detail below. 

to electric — • g )ayer ^ ^ Unes and 

^istors 14, a storage c^c.tor.6,^ ^ 

, . , lectric ally to the transistors 14. Silicon ox 
— """^ . . rcuits ^ iight-blocking layers 20 are formed on 

i^ers ,8) are formed on the elect™ c,rcu,«s, and * 

i « nn the light-blocking layers 20, silicone n 
25 the first insulating layers 18. On the lign 
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f , md on ^ second insulating layers 22, a plurality 
j . . tina lflvers 22) are formed, ana on uic 
(second insulating layers zz, orov ided for 

• run, 24 each of which are separated by the spaces 26, are provi 
of lieht-reflecting films 24, eacn oi w 

• , ,4 There is a spacer 30 be,ween a glass cover plate 28 and the 

-* — 14 ^ ' crystal layer 34 is formed by fining crystal in a 

*i ^ films 24 and a liquid crystal layer ^ 
light-reflecting turns zh, oi n 

c llg apformedbythespacer30. On .ne s,e o f .ne .ass cover pia. f aen g , 

„ 30 is formed on the Ugh.-reflec.ing films, as shown in FIG. 2. 
^ „• MvaWe.Oofurepresen.inven.ion.ligh.shieldsSSare 

Tn the liquid crystal light valve l u oi m« v 

• , -i mnlecules varies in accordance with voltage <w 
3 ^ ^ m ° 7 1 fflms 24 (wh ich ac. as electrodes when the — rs turn on,, 
36 and ft. Ught-reflecnng ^ 24 ( ^yay a screen dispiay is produced by 

^ ^nceofligh.is.ereby changed. In ft- -* 

allowing ft. H* W« *» - «* ° f 8,388 ^ ^ ^ 

^ r — M > . — - (feu ~ ^ r) 4 

" ■ Z~* .asonrceeiec^andadraineiecdewhichareformedon 

a thin-film semiconductor. Preteraoiy, 

• ii t« the data line 40 applies a driving voiwge 

20 ~ Uy,0 ' he ;; i6 ^^^e.is^onandoffhyasignalfromfte 
,he storage capacrtor 1, W ^ ^ fcy , display 

gate line. When the gate electrode 44 turn 

signal ft0 m fte da. line 40 is applied .o the Ught-reflectmg fihns 24 (drspl 
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toough the source-drain region 42. A potentia, ~e between a voitage apphed to 

t. * « r c nn ante structure connected to an 
shown in FIG. 1. <he storage capacitor ,6maybeofaCson-gatestructu 

adjacent gate line, however, it maybe of an independent structure. 

Th e Hght-reflecting fihns 24 are separated by the space 26, so that they are 
electric aUy insniated from each other. One Hght-reftecting tihn 2. constint.es one p.. 
10 Bach of *e iight-reftecting t«ms 24 is eiectricaUy connected to each of the — rs 
by a stud 4. in a groove bored in a « — g iayer „ (sUicon o*ide ^ and a 
Id — g iayer 22 (siiicon ni.de iayer, The hght-refectmg fihns 24 refect * 

^ tafc - rf *---*-.----•-*'--- d • ,,l -' ,d,,,, 

is applied to the liquid crystal layer 34 by the FET. 

The first insulating layer 18 is formed between the transistor 14 and the 

• i n r *p first insulating layer may be Si0 2 or a glass 
light-blocking layer 20. The material of the first insulating y 

• u, «f SiO, Si 3 N 4 TaO„ ZrO„ diamond carbon, A1 2 0 3 , PSG, or a 
consisting mainly ol biU 2 , aum, *> 

• -a film which is to be used as the first insulating 
compound such as polyamide. Silicon oxide film which 

20 tetraethyl ortho silicate (TEOS) as a precursor gas. 

light-blocking layer 20 blocks the light from a light source. The layer 
^entsarefiectionoflighttransmittedtothel^^^ 
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5 S ; 
S-3 = 



pa s 

8 "- 



S.p' m 3 
5 ; 



r Kt from being transmitted to an FET (field effect 
blocking layer 20 can prevent ugniiru 

which does not 

■ \ iHe As the material of the light blocking layer 20, a matena 
ttans.stor) side. As the m ^ 

± stained in the insulating layer, duu 

elKttomig ra,io», may preferably he . ^ ^ rf 

fol med hy sput.er-deposi.ing .0 — * 
m «ckTiN.ayerand.h=npattemin g membymeansofreac, 1 ve l o 

,• flayer 22 isolates the light-Mocking layer 20 tan the 
second msulaUng layer ^ ^ 

• r i m 94 ^ectrically- Furthermore, it also sun 
ligh , refl ec«ng film 24 electnc y ^ ^ ^ ^ 

„ bcween the light-blocking layer 20 and the hg ^ 

« «im94. For this reason, the seconu n 
voto ge in the light-refecung fihn 24. 

k U be thick enough to increase capacitance and to prevent 
should be duck e ^ ^ rcflKttag films 24. THe material of second 

^-blocking layers 20 and the * ^ — g ^ 

insu ,a,ing.ayer22maybemesameasord lf feren,fro 

, .HfemSiOiOraglassconsisUngmamlyofS.O,^. 
"■-"-"Tr* oracompoundsuchaspolyamide. Since has a 
«. — — ^ _ ekc0ic Mpaci _ ,han S.O, of the same 

thickness. Si 3 N 4 is more preferably ^ 

i oc tVlP cecond insulating layer ^ w 
, toSi0l . -—7^: ^ TOpord epos— g 
second insulating layer 22 may be deposited by 



SiFU, NH 3 gas. 
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5 



T* 46 are provided so - .o e^caUy co^nec, *. — » <•» 

d l and l0 w — * - a P— — " - " 

* oi that has little effect on semiconductor 
oolish (CMP), and be made of such a material that has 



stud 46. 



, i • iJii iQ ofp each formed between the 
As shown in FIG. 2, the light shields 38 are each torm 

a , roht blocking layers 20 and along the inside penpheral 
10 light-reflecting films 24 and the light-blocking lay 

* f«c films 24 The material of the light shields 38 is not 
portion ofthe light-reflecting films 24. llar reflection of 

, f M it is a light proof material and prevents irregular reflection 
ocularly limited, as far as it a 1 gh ^ _ ^ ^ ^ 

a light beam. Therefore, the material ofthe light 

froffl that ofthe stud 46. However, it is preferable that the material ofthe light s 

15 arethesameasthatofthestu 

..• tv^mesteo Specifically, such metals as Ti,W, Mo, ^ , 
he formed m the same siep. 
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U . tsW elds38and^^ . x , 

Hght-reflectmg films 24 and th , is blocked by the light-blocking 

• , ♦• wr 72 (silicon nitride layer) and is blocked oy me g 
thp second insulating layer zz ^suiwu 

, t i, the incident light is blocked and does not reach to 
layer 20. In this way, since almost all the incident Ugn 

~f «ivH failure can be prevented, 
the transistor, occurrence of pixel tailure 

n. reflection of lis* between the light-Hocking » - «» 

„ nf the reflectances and the luminous intensity. In terms 

portions of the light thickness of 400 A, the light-blocking layer 

if the third insulating layer has a thickness oi 
For example, if the tmro 

- • film 94 each have a reflectance of 60 /o, and an inc 

, s 80 degrees, Ug „ fato „,04 f .mftom*eendsofmefilms,the 
of Hght-reflecdng films 24, a. a d>s*nce of about 0.4 „m 

v f lisht to a lower layer will be limited to an allowable amount, 
leakage of light to a lower y 

■ . . <n are thin layers to cover the light shields jo 
The third insulating layers 50 are thin lay 

. , 72 Being brought into intimate contact with the second 
20 second insulating layers 22. Being Kongo 

, , vers 22 die third insulating layers 50 cover up pinholes «d die luce 
flayers 22, k 22 ^ « tasu ,a,ing layers 50 can be dun and 

surfaces of the second insulating layers 22. Theft. 
flat , so tha, the light-reflecting films 24 on die .ayers 50 can be formed fl, 
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fta . 24 tan lining layers 20 and « <-« ' — *"* 

Ught-reflecting films 24 from tig ^ ^ 

ra pacitance. The material of the « insulating *« *> may be the s 
r , Elating layers and the second insulting layers. 

mV enUon has a storage capaettor 16, the 

„ ,. ht blockin , lay er, 20 and the light-reflectmg films 24 act as 
^ ^^sthetween^UghtshieldsSSand 
Furthermore, to third insulating layers 50, ^ ^ 

„ .• si™, 24 also function as capacitors. Since electr 
me Ught-reflectmg films 24, ^ ^ ^ fte 

, fc Ugh, shields 38 and the ligbt-refiecung ^ 24 an 

« insulating layers 50, a par, of storage capacity ^ 

, *ivi M liquid crystal when the gate electrode 44 is oft. 
also hold the voltage for driving liquid ry ^ of foe 

, lke ^.erial of to third insulating layers 50 maybe the same as 
Therefore, the matenal Prefera bly SijN., TaO„ or ZrO, 

r.A thft second insulating layers. Preferably, 
15 fe, insulating layers and thesecon ue to their laIge dielecmc 

my be used as the material of the ted msulating layers 

wtween the electrodes is decreaseo, u 
20 spacing between rac nreferablv 400 A or less. If 

i , nreferablv 500 A or less , and more preferably 
may be 1000 A or less, preieraoiy w 



the thickness is preferably 50 A or more 



ffi e third insulating layers function as capacitor,, 
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, • 5V the third insulating layers 50 are 400 A-thick silicon nitride films, 
signal voltage is 5V. the third ^ 

and the light shields 38 are placed underneath and 1 tm from 

« films 24 the third insulating layers 50 may hold 
portions of the light-reflectmg films 24, the tm 

, tn drive liquid crystal in normal-size pixels, 
capacitance necessary to dnve liquid ry ^ 

mFIG^.thespacerBOisrepresentedasaspacerpost. However,t 

v of the spacer and the method of forming the spacer are not 
material, and the position of me spacer, an 

t;™ hut the spacer can be formed by ordinary 
particulariy limited into present mven„o„,bu, *e sp 

V .oftho.e^^eart.^etnateriaioftettanspa.ntcoverpia^S.s 

limited to glass, but it may 
j mass production efficiency. 

— -t^Ct )and FK ,«d),o (f ). 
mention wiU * described — - — " ^ ^ „„ te 

„ electric crcui, comprising a — r U and ,n— * ,y- 

wwlavere 18 are formed on the electric 
sUi con substrate !2, and ten fte firs, msulatmg layers 1 

• , Ato the surface of the first insuring layers 18 are plananzed by 
15 C ' rcmt Ate ' ,. „. (CMP) .HeU^inglaycrs 20 arc formed thereon. A 

v„i mechanical polishing (CMf ), me agm 
Cemtcal-mechamc ^ ^ ^ „ 

throush-hole is bored in a certain area of the lign 

where the stud 46 is formed, and then the second insulating layers 22 arc 
*» te — Where SW . „ M Positiv e photo resist is ton 

20 ^eden.ircly.o.heuppersurfaccsofmesecoud.nsu.auns.ayers 

C«. -ercsist.ayers.arce.posedtolightfrom.ctop^to 

„ area of the second insulating layers 22 except tor m 

Sloped to form a mask wtthm the area 

„ where the light shields 38 and the studs 4o are to be formed ,at=r. 
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,90 while etching for the formation of grooves 54 
reaches the light-blocking layers 20, while etcmng 

1 *. graves 54 - 56, the light shields 38 - the stnds .6 - — 
tM by chlica, vapor depose (CVO). The light shie,ds 38 and the - 46 - 
^ y L Ttesurfe ceso ft hen g h tsU e Ms 38an <itoSt u dS 46a r e,he„ 

„ he toed in the same step. * ~ h pia 3(c , ^ light 

lanarized by chemical-mechanical pohshmg (CMP) 

pfcnanzed by ^ ^ ^ the second 

stel ds 38 are formed on the hght-blockmg lay 

, ,i to block light incident from the hght-reflectmg films 24. 

N i w s,! 

„ r. bensedasthethird — 8 — Oeanhedepositedhychemicalvapor 
2 To remove the third — g 50 on the stnds 46, resists layers 
aepostUontCVB, T ^^^to******* 
52 are formed by applymg pos.tr*. phot 



studs 46. 
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a ™ thP «!tuds 46 are removed by 
By using this mask, the insulating layers formed on the studs 

etchin^asshowninFIG.^). 

Nex t, a plurality oflight-reflectmg films 24 are form 

• xrir 4ffl One light-reflecting film is formed for 
la vers 50 and the studs 46, as shown in FIG. 4(f). One ugu 
y ■ n c ^ mav be formed from aluminum 

, • -.uit The lieht-reflecting films 24 may be iomi 
everv one electnc circuit, ineiigm i * 

every uu* 100-nm thick Al 

• ~, c«nttprine a 10-nm thick Ti layer, a i w 
i «r fnrmed bv evaporating or sputtermg a iv> 
performed by b order ,o — *e 

la yer,M(C»),orana,loyofAlando 

„ of reflected Ugh., to space between ^ reflect 

p05S ,b, Therefore, to ^ - - — * «— " 
, rne space, » be.een - light-reflecting - * - — * ~* fa 

^ a — — — - « *" ^ Va ' Ve M 8 

pr e S en, — is produced. ^ ^ ^ , 

On the light-reflecting films 24 ot tne ao 

30 Is fori and to sc.— r substrate and to counter substrate h av,n g to 
Tt fonned on to .ass cover ptate 2S are aUgned. The, >i,uid crysta, . 

counter substrate by to spacer 30. by 

, qi«ce a fine structure and high density is 
CMP (chemical mechanical poHsh), if necessary. Srnce 

, • ♦■~„r»fthe surface is important tor easy 
• ,d of the liquid crystal light valve, plantation of the surta 
20 required of the liquio y fMn&m Thus, one example of 

the Uquid crystal light valve accordmg to to present 
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• tin« including a method for forming a thin film and the 
embodiments of the present invention mcludmg m 

like are not limited to the above. 

^ of fc — — * — b fi °- s - s " a 

, ,4 indicates an electrode of a light-blocking layer 20. 
counter electrode 36 and a numeral 64 indicates an 

v r 1 indicates a capacitor between the light 
CI C2 C3 andC4 each indicate a capacitor: CI indicates acp 

' a film 24- C2 indicates a capacitor between the 

shield 38 and the light-reflecting film 24, C2 

r, *■ fii m 94- C3 indicates a capacitor between 
r wt blocking layer 20 and the light-reflecting film 24, C3 

hght-blocking lay ... and C4 indicates the storage 

rj 4eU ght-reflecting film 24 and the counter electrode 36, and C4 in 

0 tneiignnc e „i lirfl i;tv of electrodes in each 

capacitor .6. Thus, a storage capacitance can be held by a plurality of 

, fchar^euno.accumulatedoniybytestoragecapacuor.anda 
pixel, a large amount of charge is not ac 

parasitic capacitance can be decreased. H . mmtofth e 
^talio.uidcrystaUigbtvalveSOaccording.oanou.erembodt.entofUt 

. p,r A The liquid crystal light valve 80 is 
„ Dresent invention is described with reference to FIG. 6. The liqui ry 
1 5 present inve is formed m a 

substantially the same as the one shown ,n FIG. 1 except ft. « 

v to to embodiment, the Ugh. shield 82 is formed below the area 
different position. In this emooai 

<■.., liaht reflecting film 24 and the space 26 between me 
Mudingmeedgeportionsofthelight-reflecung to 

Unreflecting films 24 (each light shield has a constant width from edg 

d rvl Ugh. valve of this configuration, an incident light from a light source is 

20 dCry " t eld8 2 andomyapanofu.ereflected.igh.is— -- 

reflected by the light shield 82, and only P 

m third insulating layer 50 between the stud 82 and the light-reflecting film 24. 



20 





JP19990123US1 



10 



F „„hermore, — g .o - Md * va,ve of this — , even tf 
lhe misalignment of the space 26 occurs on ,e upper par, of a light shield « * • — 
for mi„g the light-refiecting films 24, the Ugh, passing -gh - - » " * 
ligh ,refiecting films ,4 can be blocked — by the ^ — «■ * -~ * 
3^ of the light shie,d S2 can * adjusted accordmg - *e width of the light shield — 
M ow the light-reflecting fi.m 24. It is preferable that - storage can store a 

uniform an™, of elect* charge — - «*— 82 - * ** 
24 for each pixel in a self-aligned manner. 

Ne xt, another en— of the present invention win be described below wtm 
« • FIG. , A U,uid crystal Ugh. vawe 90 is the same as the one describe , the 

94 TO e 1 i gh t,bie,d94 ra a y bef„^ i us, b e 1 „wt ll e ta s i de P e ri pbera 1( »r,.onofd 1 e 
^reflecfing nuns as shown in FIG. 1, or it maybe formed beiow the area inc,udin g the 
tosi de peripheral portion of the light-reflecting films and the space between the 

• * Almost all the light passing through the space 
light-reflecting films, as shown in FIG. 6. Almost all m 

i~ Mocked bv the light shields 94. Since the 
betweenthelight-reflectingfilmscanbeblockedbytn g 

^sro r is protected despite the absence of light Nocking layer except the sechon , 
m configuration can be used for the crvsta, Ugh. valve, unless the loss of 
cap , it ance between the Hght blocking layer and the light-reflecting film is a problem. 
0 Purmermore, a ,i,uid crystal light valve according to the present uwentron can 

„ . , Tnt t,i„ case a capacitor C4 becomes 
h0 ,d all the storage capacitance required by a prxel. In thts case, P 

• rrr r it k also possible to provide such a liquid 
unnecessary. Therefore, as shown in FIG. 8, it is also po 
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cry Mai ib" , shield 

of ,e light-reflecting Alms and » - — - ^ - " ^ 

low power consumption of LCDs. 

X projecion-tvpe lionid crysta, de.ce accordmg to *e — invention 

« - fc m* «* - — — More — sh ;i m 

, rvv Koht valves 104; a screen 106; an optical filter 
15 invention comprises: a light source 102, hght valves 10, 

• , ens 110 A light from the light source 102 is reflected by a 
1 08- and a projection lens 1 10. a ugw 

• , - a A into three primary colors of red, blue, and green, and the 
in« Then the light is divided into three pnnuuj 

,08. Uen the gh ^ ^ fe ^ ^ 

divided lights are transmitted to reflection type q 

, em ^ve,,. After the brightness for each pixel is modulated in each 
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t mr 10 an arrow indicates an optical 

^ • tion has been shown and described wiftrespeco preferred 

While .hemvennon has been ^ 

• — — 

spirit and scope of the inventton, which should 

appended claims. 
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